Some diazoacetyl derivatives of glycine known as antitumor and immunosuppressive agents have been found to be powerful mutagens of the base substitution type.
A series of diazoacetyl derivatives of glycine, including diazoacetylglycine amide (DGA), diazoacetylglycine ethyl ester (DGE), and diazoacetylglycine hydrazide (DGI), have been shown by Baldini et al. (4, 6) to possess antitumor and immunosuppressive properties. Carcinogenic (5) and antibacterial (T. Giraldi, C. Monti-Bragadin, and R. Della Loggia, Experentia, in press) activities of these drugs have also been described. Investigations into their possible mode of action has shown a broad and rather nonspecific effect on purine nucleotide metabolism (7) (8) (9) . Alkylation of deoxyribonucleic acid (DNA) has been postulated according to the well-known reaction of the aliphatic diazo group (10), but has not been proved in direct chemical tests. The interest in DGA, DGE, and DGCI is connected with the fact that these drugs have the same active group as found in diazoacetylserine (Azaserine) and diazo-oxo-norleucine, which are powerful inhibitors of some mouse and rat tumors (4) .
In the present paper we show the mutagenic effect of DGA, DGE, and DGI on a set of bacterial strains developed by Ames for detecting and classifying mutagens.
A supply of DGA, DGE, and DGI was generously provided by L. Baldini. Salmonella typhimurium strains TA1535, TA1536, TA1537, and TA1538 were received from B. N. Ames.
Three of the strains (TA1536, TA1537, and TA1538) have a frameshift mutation in one of the genes of the histidine operon, thus detecting frameshift mutagens of various specificity (1). Another strain (TA1535) has a base pair change in the histidine G gene and therefore can be used to detect mutagens which cause base pair substitutions (1) . All the strains have a mutation conferring the deep rough phenotype, which makes the bacterial genome much more accessible to the mutagens, and they also have a defective excision repair system, which makes them more sensitive to any mutagens that cause repairable lesions in the DNA (3). The test for mutagenesis was carried out exactly as described by Ames (1) .
The number of bacterial mutants, scored as prototrophic revertants from the histidine requirement, is reported in Table 1 . It is evident that DGA, DGE, and DGI are very effective mutagens for strain TA1535, sensitive to base pair substitution, but not for the other three strains, which are frameshift mutants. N-methyl-N'-nitro-N-nitrosoguanidine and 2-aminofluorene have been included in the test as mutagens of known specificity; the response of mutants to these substances was as expected from the data of Ames et al. (2, 3) . The latter substance has been proved to require activation after incubation with hepatic extract, as reported (2) .
The above results strongly suggest that DGA, DGE, and DGI are in fact able to alkylate bacterial DNA, as this is the accepted mode of action for base pair substitution mutagens. However, it is noteworthy that all three drugs have comparable activity as 'mutagens, whereas, as antitumor agents, DGA and DGI are superior to DGE (4) , and the reverse is true for their action on bacterial growth (Geraldi et al., Experentia, in press). It is conceivable that these differences reflect different accessibility of the drugs in mammalian and bacterial cells. In fact, DGA, DGE, and DGI have been found to possess a very different liposolubility (Geraldi et al., Experentia, in press). On the other hand, these differences were not operating on the bacterial strains used in the present study, which have our abnormal lipopolysaccharide in the cell wall (3). The fact that no interaction between these drugs and purified calf thymus DNA was evident in vitro (unpublished data), together with the present results, is a further demonstration of the high sensitivity of the method which uses bacterial strains for detecting chemical mutagens (1-3) . ANTIMICROB. AG. CHEMOTHER. (2) .
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